The aggravating threat for today's agriculture is provision of food security to ever-escalating eating mouths utilizing scarce resources. Water scarcity is restraining humans to produce more from drops of water in place of gallons. Root is present at soil-plant interface and is main water extractor for plant. Its growth pattern varies as soil moisture conditions fluctuates. Present pot study consisting of two factors i.e. organic substrates (Farm manure, Poultry Manure and Molasses) and different water stress levels (50, 75, 100 and 125% of AWCs) using maize as test crop to assess their impact on different growth parameters (especially root growth). The experiment was conducted using CRD under factorial arrangement. Root length (44.55 cm), root fresh & dry biomass (71.10 g and 24.30 g), root diameter (1.73 mm), root volume (0.24 cm 3 ) and root length density (7.4 × 10 −3 cm cm −3 ) were observed in farm manure treated pots at 75% AWC that was statistically indistinguishable from all other treatments at same water level and 100% water availability but eloquently greater than plants of all treatments at 50% and 125% available water contents.
Results

Plant Height
Table (1) explicates the variation in plant height of maize with amalgamated application of organic substrates, while soil moisture was kept 50, 75, 100 and 125% of soil available water capacity. Table   evidenced increase in length of plants with increasing moisture content upto 100% AWC, that lessened upon further increase.
Highest plant height (90.00 cm) was found in treatment where farm manure was applied (TF1) at 50% moisture level. Plants of TF1 were statistically similar but 7.18, 0.9 and 5% longer in length than TF0, TF2 and TF3 treatments, respectively. Increased soil moisture resulted in more elongated plants as 157.6 cm in (TS2) that was at par with TS1 and TS3 which have only 2.56 and 5.77% dwarfed plants, respectively. All treated soils yielded significantly longer plants than control soil at 75% moisture level. Plant height was observed maximum (158.5 cm) in TH1 that was at par with TH2 and TH3 but was significantly greater than control. At 125% moisture plant height declined to 62.67 cm in TO3 that was at par with all other treated plots at same moisture.
Plant height increased from 83.97 cm at 50% AWC to 135. 47 and 138 .73 cm at 75 and 100% AWC then decreased to 60.27 cm at oversaturation. Farm manure application had maximum plant height 158.5 cm at 100% available capacity that was 3, 76.1 and 158.7% greater in conditions possessing moisture @ 75, 50 and 125% of available water capacities, respectively. Poultry litter application in soil had given rise 157.6, 155.8, 89.17 and 56.07 cm long plants while the moisture was kept @ 75, 100, 50 and 125% available moistures.
Molasses application also had longest 154.9 cm plants where moisture was at 100% of AWC that got declined to 149, 85.73 and 62.67 cm in 75, 50 and 125% AWCs. greater in content than TF3, TF2 and TF0, respectively. Oversaturation affected the plant biomass in all of the treatments, as 74.97 g biomass was found in pots treated with farm manure that was 3.3, 9.4 and 16.8% greater than TO2, TO3 and TO0, respectively.
Shoot Fresh Weight
Moisture had an impact on plant growth as 100% water availability yielded 77.19 g biomass that was 3.6, 18.8 and 20.25% greater than pots in which soil water content were maintained @ 75, 50 and 125% of AWCs.
Combination of farm manure and 100% available water had maximum biomass (106.08 g) production that was statistically like the mass (99.29 g) produced at 75% moisture but was suggestively greater than 74.97 and 72.94 g where water was maintained @ 125 and 50% of AWC. 99.65 g biomass was produced by unified application of poultry and 75% water availability that is suggestively identical to 100% AWC but significantly higher than 72.57 g and 70.54 g, where water was maintained @ 125 and 50% of AWCs.
Shoot Dry Weight
Table (1) unconcealed discrepancy in shoot dry weights using organic substrates in combination with different (50, 75, 100, 125%) available moistures. It can be demonstrated from figure that moisture increase produces more dry matter upto 100% AWC but oversaturation declines the dry matter addition.
Optimum available moisture (100% AWC) produced 41.66 g dry plant biomass in pots treated with farm manure (TH1), that had not a suggestive alteration from molasses treated (39.05 but pointedly greater than 35 .93 g and 30.28 g biomass produced by poultry and untreated plants. TS2 had generated 39.13 g dry biomass which was 0.17, 12.64 and 33.73% greater in weight than TS1, TS3 and TS0, respectively. 28.76 g dry heft was there of farm manure treated soils at 50% available moisture capacity that was 1.5, 3.64 and 12.6% greater in content than TF3, TF2 and TF0, respectively. Dry matter addition was declined in each treatment with oversaturation generating only 29.43 g in farm manure treated pots that was 2.21, 9.4 and 17.11% greater than TO2, TO3 and TO0, respectively.
Maximum dry matter 39.13 g was produced by farm manure and 100% water retention combination engendering 8.9, 41.00 and 37.00% greater biomass than plants grown @ 75, 50 and 125% of AWCs. Control produced (30.28 g) dry shoot matter at 100% AWC that was statistically at par with 75% moisture but was provocatively, greater than dry weights produced @ 125 and 50% of AWC. 39.13 g biomass was produced by application of poultry @ 75% water availability that is defiantly indistinguishable from 100% AWC but wittingly higher than 28.50 g and 27.75 g, where water was maintained @ 125 and 50% of AWCs. cm) in root proliferation was observed upon saturation in non-treated and treated soils.
Root Fresh and Dry Weight
Effect of different organic substrates at different moisture levels on weight of plant roots is elucidated in Soil kept at 50% supported plant to extend its roots to occupy volume of 0.12 cm 3 that was 20% greater than pots in which moisture was maintained @ 125% AWC but volume was 25 and 20.8% lesser than pots in which water was maintained at 75and 100% of available water capacities. water retained soil having 1.1 mm diameter was statistically similar to 75% but was 1.86 and 2.11 times messier than 125% and 50% moisture levels. Blend of farm manure with soil had roots with average diameters of 1.73 mm at 75% moisture that was only 2.7% messier than roots in 100% moisture but had 2.92 and 3.14 times more diameter than 125 and 50% available moistures, respectively. Combination of poultry manure and M19 had managed to formulate roots of 1.65 mm diameter at 75% available water that possessed 0.02, 1.05 and 1.14 mm more diameter than 100, 50 and 125% moisture. Plant roots of molasses treated soils had 1.68 mm average diameter at 75% available soil moisture that was statistically alike to that of 100% moisture level but had 2.95 and 3.3 times more diameter than pots having 50 and 125% moistures.
75% moisture in combination with farm manure give rise the thicker roots of average diameter 1.73 mm that were statistically at par with TS2 and TS3 but was significantly more thick than control. At 100% moisture roots of TH1 had 1.68 mm diameter which was only 0.3, 0.3 and 0.5 mm more than TH3 and TH2, respectively, but was suggestively thicker than control (1.1 mm). Roots of plants in treated as well as control at 50 and 125% moisture were observed to be statistically similar. 
Discussion
Plant growth is dependent upon the soil nutritional value, more obviously the nutrients in solution contribute towards growth. The nutrient availability and uptake is dependent upon soil physicochemical health, especially water content of soil, organic carbon and the soil biological activities. Different organic manures at maintained moistures have contributed differently to plant growth as presented in results of plant growth parameters. Shoot growth i.e. plant height, leaf area, chlorophyll contents and shoot dry matter increased significantly due to better root growth that promoted water and nutrient uptake. Plant root is the main soldier present at that border having access to these obstacles. N incorporation increases protein and enzyme contents enduring plants better physiological activism. Greater N contents also contributes towards chlorophyll formation that consequently enhances photosynthesis [16] .
Organic substrates (farm manure or crop residues) affect crop growth and yield by direct nutrient supplementation and indirectly by amending soil physical characteristics i.e. soil structure and water retention capacity [17] , bulk density, penetration resistance and porosity [18] , infiltration rate [19] that improves root environment and stimulate plant growth [20] . However, organic manures alone can't sustain productivity [21] , sensible use of organic manures along with synthetic fertilizers, bio-inoculants and irrigation are essential to safeguard soil health and augment input use efficacy and productivity [22, 23] .
Positive response of productivity with integrated application of manure and synthetic fertilizers have been reported by many researchers [24] [25] [26] [27] . plant and its various organs. However, each resource maybe invested differently and provide different insights into plant's adaptive mechanisms and physiological balance. Ritchie et al. [28] proposed that plant growth and development can be measured by accumulated dry matter in different organs. Several workers [29, 30] analyzed biomass accumulation and growth patterns with respect to plant variety, spacing, nutrient, organics and water management regimes.
Soil moisture is one of the most important factor for poor growth and yield of crops. One possible mean to exploit growth per water drop is deficit irrigation [31] . Saving of water is more beneficial than reduced yields by regulated deficit irrigation, specifically in water limited areas [32] . A linear relation is present in crop growth and irrigation levels and the deficit irrigation at booting and heading delays reproduction resulting into 25% increase in yield of wheat crop [33] . Moisture deficit reduces yield but increases biomass as well the water use capacity of plants [34, 35] .
Imran et al. [36] had reported more root length density at 70-80% of available water capacity at different crop growth stages. A provocative change in root penetration pattern, increase in root length density was observed with irrigation at different crop growth stages [37] and the reduced irrigation yielding highest length density of roots in deeper soil [38] . Drying of soil during early crop growth stages stimulate root growth especially in deeper soil profile [39] . Variances in soil moisture storage and uptake under different organic and inorganic applications is more evident during dry spell [24] . The incorporation of organic substrates increases soil organic carbon pool increasing biological activities that results in improved soil physical health leading to more proliferation of roots making water availability much easier for plants, that ultimately results in more growth [40] . Roots mostly prevailed in upper 15 cm depth because of more nutrition and especially loose soil profile, but organic matter addition in deeper profile not only loosen the soil in deeper soil but also enhances root penetration [41] . Allmaras et al. [42] reported increase in root length densities in deeper soil with application of farm manure that maybe attributed to nutrient supply and creation of better soil physical environments due to lowering of soil bulk density and penetration resistance and increased porosity. Decreased crop penetration resistance because of applied manures increase root length density upto 97% [22] . field capacity (θFC) and permanent wilting point (θPWP) of soil [44] . Following equation was developed by taking ln (h) versus ln θ/θs to get (θFC) and (θPWP) etc. Table ( 3). Data is average of three replicates with standard error A pot experiment was laid out in CRD under split plot arrangement with water stress levels as main plot factor and treatment (Farm Manure, Poultry Manure and Molasses) as sub plot factor with three replications. Four water stress levels {50, 75, 100 and 125% of Available water contents (AWC)} were designed to subject maize crop to water stress and the other treatments (organic substrates) were mixed with soil at the time of filling of pots. Each treatment was replicated thrice. During the whole study, controlled irrigation was applied to each pot by weighing pot on daily basis using weighing balance, so as to accurately maintain water stress level followed by said experimental design. Locally manufactured digital balance was used for weighing that had weighing capacity in range from 200-30000 ± 5g. Data was collected according to Dwyer et al. [45] and irrigation amount was calculated to replace depleted water . Urea was applied @ 120 kg ha -1 in two splits while phosphorus and potash were applied @ 60 kg ha -1 at the time of sowing. Seedling density after germination was controlled to one plant per pot and weeds were removed by hand. At 25 th of April soil from the pots was evacuated using water to take out the roots at the time of harvest. Plant height and fresh weight of root and shoot were measured using weight balance. Shoot was subjected to drying at 70 °C in oven till constant weight and then calculated using weighing balance. Plant roots were separated using dissection needle in water filled glass container and the sketch of these extended roots is being taken using root scanner (hp-scanjet 2700). These scanned roots then inserted to root scanning software (RootSnap) to find average root length, root volume and root diameter [46] . Then again these roots were oven dried at 70 °C to take their dry mass. Root length density (cm cm -3 ) was calculated by equation
Materials and Methods
Average of all of the treatment replicates was calculated and all treatments were tested for significance at (p>0.05) using analysis of variance technique. Significance of individual treatments was tested using Tuckey's Honestly Significant Difference (HSD) test [47] .
Conclusion
This study explores the effectiveness of limited water supply in combination with mixture of organic substrates on maize in semi-arid climate. The optimum level of irrigation proved to be 75% of available water contents in combination with all organic substrates.
